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Background

Previous research has suggested that tai chi offers a therapeutic benefit in patients 
with fibromyalgia.

Methods

We conducted a single-blind, randomized trial of classic Yang-style tai chi as com-
pared with a control intervention consisting of wellness education and stretching 
for the treatment of fibromyalgia (defined by American College of Rheumatology 
1990 criteria). Sessions lasted 60 minutes each and took place twice a week for 12 
weeks for each of the study groups. The primary end point was a change in the Fi-
bromyalgia Impact Questionnaire (FIQ) score (ranging from 0 to 100, with higher 
scores indicating more severe symptoms) at the end of 12 weeks. Secondary end 
points included summary scores on the physical and mental components of the 
Medical Outcomes Study 36-Item Short-Form Health Survey (SF-36). All assessments 
were repeated at 24 weeks to test the durability of the response.

Results

Of the 66 randomly assigned patients, the 33 in the tai chi group had clinically 
important improvements in the FIQ total score and quality of life. Mean (±SD) 
baseline and 12-week FIQ scores for the tai chi group were 62.9±15.5 and 35.1±18.8, 
respectively, versus 68.0±11 and 58.6±17.6, respectively, for the control group (change 
from baseline in the tai chi group vs. change from baseline in the control group, 
−18.4 points; P<0.001). The corresponding SF-36 physical-component scores were 
28.5±8.4 and 37.0±10.5 for the tai chi group versus 28.0±7.8 and 29.4±7.4 for the 
control group (between-group difference, 7.1 points; P = 0.001), and the mental-
component scores were 42.6±12.2 and 50.3±10.2 for the tai chi group versus 
37.8±10.5 and 39.4±11.9 for the control group (between-group difference, 6.1 points; 
P = 0.03). Improvements were maintained at 24 weeks (between-group difference in 
the FIQ score, −18.3 points; P<0.001). No adverse events were observed.

Conclusions

Tai chi may be a useful treatment for fibromyalgia and merits long-term study in 
larger study populations. (Funded by the National Center for Complementary and 
Alternative Medicine and others; ClinicalTrials.gov number, NCT00515008.)
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Fibromyalgia is a common and com-
plex clinical syndrome characterized by 
chronic and widespread musculoskeletal 

pain, fatigue, sleep disturbance, and physical 
and psychological impairment.1,2 Evidence-based 
guidelines suggest that fibromyalgia is typically 
managed with multidisciplinary therapies involv-
ing medication, cognitive behavioral therapy, edu-
cation, and exercise.3-5

Although exercise is beneficial for fibromyal-
gia and has been advocated as a core component 
of its treatment,6-8 most patients continue to be 
in considerable pain years after the original diag-
nosis and require medication to control symp-
toms; they also remain aerobically unfit, with 
poor muscle strength and limited flexibility.9 
New approaches are needed to reduce musculo-
skeletal pain in patients with fibromyalgia and 
to improve their physical and emotional function-
ing and quality of life.

Tai chi is a mind–body practice that originated 
in China as a martial art. It combines medita-
tion with slow, gentle, graceful movements, as 
well as deep breathing and relaxation, to move 
vital energy (or qi) throughout the body. It is 
considered a complex, multicomponent interven-
tion that integrates physical, psychosocial, emo-
tional, spiritual, and behavioral elements.10 Be-
cause of its mind–body attributes, tai chi could 
be especially well suited to the treatment of fi-
bromyalgia. In fact, tai chi is practiced preferen-
tially in the United States by persons with mus-
culoskeletal and mental health conditions.11,12 A 
small, nonrandomized study showed that tai chi 
reduced symptoms and improved quality of life 
in patients with fibromyalgia,13 and it has also 
been shown to have potential therapeutic ben-
efits in patients with other chronic rheumatic 
conditions, such as rheumatoid arthritis and 
osteoarthritis.14,15

We conducted a single-blind, randomized, con-
trolled trial to compare the physical and psycho-
logical benefits of tai chi with those of a control 
intervention that consisted of wellness education 
and stretching. We hypothesized that at the end 
of the 12-week intervention period, patients in 
the tai chi group would have a greater reduction 
in musculoskeletal pain and greater improve-
ments in sleep quality, physical and psychologi-
cal function, and health-related quality-of-life 
scores than those in the control group.

Me thods

Study Participants

We conducted the trial from July 2007 through 
May 2009 at Tufts Medical Center, a tertiary care 
academic hospital in Boston. The institutional 
review board of the Tufts University Health Sci-
ences Campus approved the study protocol. Eligi-
ble patients were 21 years of age or older and 
fulfilled the American College of Rheumatology 
1990 diagnostic criteria for fibromyalgia. These 
criteria include a history of widespread musculo-
skeletal pain on the right and left sides of the 
body as well as above and below the waist, with a 
minimum duration of 3 months, and tenderness 
on pressure at 11 or more of 18 specific sites 
(tender points), with moderate or more severe 
tenderness reported on digital palpation.16 We 
excluded persons who had participated in tai chi 
training within the past 6 months; those with 
serious medical conditions that might limit their 
participation; those with other diagnosed medical 
conditions known to contribute to fibromyalgia 
symptoms, such as thyroid disease, inflammatory 
arthritis, systemic lupus erythematosus, systemic 
sclerosis, rheumatoid arthritis, myositis, vasculi-
tis, or Sjögren’s syndrome; women who had a 
positive pregnancy test or who were planning to 
become pregnant during the study period; and 
persons who were unable to pass the Mini–Men-
tal State Examination (i.e., those with a score less 
than or equal to 24 [out of 30] points).17 Partici-
pants were allowed to continue routine medica-
tions and maintain usual visits with their primary 
care physicians or rheumatologists throughout 
the study. All patients provided written informed 
consent.

Study Design

We assigned participants to tai chi or the control 
intervention in three randomization cycles, using 
computer-generated numbers. The randomized 
treatment assignments were sealed in opaque 
envelopes and were opened individually for each 
patient who agreed to be in the study.

The sponsors had no role in the design and 
conduct of the study; the collection, management, 
analysis, or interpretation of the data; or the 
preparation, review, or approval of the manu-
script. The study was conducted in accordance 
with the trial protocol.
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Tai Chi Intervention

The tai chi intervention took place twice a week 
for 12 weeks, and each session lasted for 60 min-
utes. Classes were taught by a tai chi master with 
more than 20 years of teaching experience. In the 
first session, he explained the theory behind tai 

chi and its procedures and provided participants 
with printed materials on its principles and tech-
niques. In subsequent sessions, participants prac-
ticed 10 forms from the classic Yang style of tai 
chi18 under his instruction. Each session included 
a warm-up and self-massage, followed by a review 

 66 Underwent randomization

90 Underwent baseline evaluation

24 Were excluded
1 Did not have fibromyalgia
4 Were physically unable to participate

17 Had scheduling conflicts
1 Was currently practicing tai chi
1 Had preexisting medical condition

124 Were within the Boston area

34 Were excluded
19 Had scheduling conflicts
4 Had practiced tai chi in the past 6 mo

11 Did not report fibromyalgia

356 Patients were prescreened by telephone

232 Were outside the Boston area

33 Were assigned to the tai chi group 33 Were assigned to the control group

1 Had a scheduling conflict
3 Declined to participate
1 Was outside the U.S.

32 Completed the 12-wk evaluation 29 Completed the 12-wk evaluation

1 Was lost to follow-up
1 Moved out of Boston area

30 Completed the 24-wk evaluation 29 Completed the 24-wk evaluation

Figure 1. Screening, Randomization, and Completion of 12-Week and 24-Week Evaluations.
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of principles, movements, breathing techniques, 
and relaxation in tai chi. Throughout the inter-
vention period, participants were instructed to 
practice tai chi at home for at least 20 minutes 
each day. At the end of the 12-week intervention, 
participants were encouraged to maintain their 
tai chi practice, using an instructional DVD, up 
until the follow-up visit at 24 weeks.

Control Intervention

Our wellness education and stretching program 
similarly included 60-minute sessions held twice 
a week for 12 weeks.19 At each session, a variety 
of health professionals provided a 40-minute 
didactic lesson on a topic relating to fibromyal-
gia, including the diagnostic criteria; coping strat-
egies and problem-solving techniques; diet and 
nutrition; sleep disorders and fibromyalgia; pain 
management, therapies, and medications; physi-
cal and mental health; exercise; and wellness and 

lifestyle management.20 For the final 20 minutes 
of each class, participants practiced stretching ex-
ercises supervised by the research staff. Stretches 
involved the upper body, trunk, and lower body 
and were held for 15 to 20 seconds. Participants 
were instructed to practice stretching at home for 
20 minutes a day.

Adherence to Programs

Participants in both groups were encouraged to 
continue their routine activities during the 12-
week intervention period but were asked not to 
take part in any new, additional exercise pro-
grams. Adherence was maximized by an oral and 
written commitment from all participants at the 
baseline evaluation. The research staff asked 
participants who missed a class to attend a make-
up class. Throughout the 12-week intervention 
period, we tracked the number of missed sessions 
and asked subjects to complete daily logs indicat-

Table 1. Baseline Characteristics of the Study Participants.*

Variable
Tai Chi Group 

(N = 33)
Control Group

(N = 33)

Female sex — no. of patients (%) 28 (85) 29 (88)

Age — yr 49.7±11.8 50.5±10.5

White race — no. of patients (%)† 20 (61) 17 (52)

High-school or higher education — no. of patients (%) 31 (94) 30 (91)

Body-mass index‡ 33.9±8.9 31.5±7.4

Duration of fibromyalgia-related pain — yr 11.8±6.9 10.0±7.2

Medications taken before intervention — no. of patients (%)

Analgesics 29 (88) 24 (73)

Antidepressants 17 (51) 15 (45)

Anticonvulsants 9 (27) 5 (15)

Muscle relaxants 9 (27) 4 (12)

Benzodiazepines 5 (15) 3 (9)

Self-reported coexisting illness — no. of patients (%)

Heart disease 0 0

Hypertension 12 (36) 6 (18)

Diabetes 6 (18) 1 (3)

FIQ score§ 62.9±15.5 68.0±11

Visual-analogue scale¶

Patient’s global assessment 5.8±2.3 6.3±1.8

Physician’s global assessment 5.7±1.9 5.6±2.4

PSQI score‖ 13.9±3.1 13.5±3.7

SF-36 score**

Physical component 28.5±8.4 28.0±7.8

Mental component 42.6±12.2 37.8±10.5

The New England Journal of Medicine 
Downloaded from www.nejm.org at TEL AVIV UNIV on October 6, 2010. For personal use only. No other uses without permission. 

Copyright © 2010 Massachusetts Medical Society. All rights reserved. 



A R andomized Trial of Tai Chi for Fibromyalgia

n engl j med 363;8  nejm.org  august 19, 2010 747

ing the amount of time they practiced tai chi or 
stretching exercises.

Outcome Measures and Follow-Up

The primary outcome measure was the change in 
the Fibromyalgia Impact Questionnaire (FIQ) 
score from baseline to the end of the 12-week 
intervention. The FIQ is a well-validated, multidi-
mensional measure of the overall severity of fibro-
myalgia as rated by patients. Categories include 
the intensity of pain, physical functioning, fatigue, 
morning tiredness, stiffness, depression, anxiety, 
job difficulty, and overall well-being.21 The total 
score ranges from 0 to 100, with higher scores 
indicating more severe symptoms.

Secondary outcomes during the 12-week inter-
vention included FIQ scores (obtained weekly). 
Global pain status was assessed separately by the 
participant and the study physician, who was 
unaware of the group assignment, with the use 
of a visual-analogue scale (VAS) (range, 0 to 10, 
with higher scores indicating greater pain). The 
study physician also determined the number of 
tender sites (of 18 sites in total) according to the 
standardized protocol.16,22 The research staff, who 

were also unaware of the group assignments, 
evaluated participants’ physical performance by 
measuring the time to completion of the 6-min-
ute walk test (measured in yards).23 Additional 
measures included the score on the Pittsburgh 
Sleep Quality Index (PSQI) (range, 0 to 21, with 
higher scores indicating worse sleep quality),24 
the score on the depression scale of the Center 
for Epidemiologic Studies (CES-D) (range, 0 to 
60, with higher scores indicating more severe 
depression),25 the score on the Outcome Expecta-
tions for Exercise Scale (range, 1 to 5, with 1 in-
dicating no expectations for exercise and 5 the 
highest expectations for exercise),26 the score on 
the Chronic Pain Self-Efficacy Scale (CPSS) (range, 
1 to 10, with higher scores indicating greater 
self-efficacy with respect to the management of 
chronic pain),27 and the summary scores for the 
physical and mental quality-of-life components 
of the Medical Outcomes Study 36-Item Short-
Form Health Survey (SF-36) (range, 0 to 100, with 
higher scores indicating better health status).28

Participants continued to take their regular 
medications, and we recorded any changes in the 
use of analgesics, antidepressants, anticonvul-

Table 1. (Continued.)

Variable
Tai Chi Group

(N = 33)
Control Group

(N = 33)

CES-D score†† 22.6±9.2 27.8±9.2

CPSS score‡‡ 5.2±1.9 4.6±2.2

6-Minute walk test — yd§§ 522.1±102.7 501.2±106.6

Outcome Expectations for Exercise score¶¶ 3.7±0.8 3.9±0.7

*	 Plus–minus values are means ±SD unless otherwise noted.
†	 Race was reported by the patients.
‡	 The body-mass index is the weight in kilograms divided by the square of the height in meters. This value was missing 

for one patient in the tai chi group.
§	 The Fibromyalgia Impact Questionnaire (FIQ) assesses physical function, common symptoms, and general well-being 

in fibromyalgia. Scores range from 0 to 100, with higher scores indicating more severe symptoms.
¶	 Patient global status was assessed separately by the participant and the study physician with the use of a visual-ana­

logue scale. Scores range from 0 to 10, with 0 equaling no pain.
‖	 Scores on the Pittsburgh Sleep Quality Index (PSQI) range from 0 to 21, with higher scores indicating worse sleep quality.
**	 The Medical Outcomes Study 36-Item Short-Form Health Survey (SF-36) is a self-administered, 36-item questionnaire 

that assesses the concepts of physical functioning, role limitations due to physical problems, social function, bodily 
pain, general mental health, role limitations due to emotional problems, vitality, and general health perceptions. Note 
that both the physical and mental component summaries can be combined. Scores range from 0 to 100, with higher 
scores indicating better health status.

††	Scores on the Center for Epidemiologic Studies Depression (CES-D) index range from 0 to 60, with higher scores in­
dicating more dysphoria. The difference between the scores of the two treatment groups was significant (P<0.05).

‡‡	The Chronic Pain Self-Efficacy Scale (CPSS) reflects the patients’ confidence in their ability to perform a particular be­
havior or task and is believed to be a determinant of fibromyalgia symptoms. Scores range from 1 to 10, with higher 
scores indicating better status.

§§	 The 6-minute walk test measures the distance covered during the 6-minute walk (in yards) as an objective assess­
ment of mobility. It was considered to be a proxy for physical function, with higher scores indicating improved func­
tional conditioning in fibromyalgia. To convert yards to meters, multiply by 0.9144.

¶¶	Scores on the Outcome Expectations for Exercise Scale range from 1 to 5, with higher scores indicating high outcome 
expectations.
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sants, muscle relaxants, benzodiazepines, dopa
mine agonists, or 5-hydroxytryptamine agonists. 
To test durability of the response, outcome mea-
surements were repeated at the 24-week follow-up 
visit.

Throughout the entire intervention period, 
we monitored adverse events, using a standard 
adverse-event case report form at each visit. This 
form included a description of all unanticipated 
benefits and undesirable experiences, particularly 
falls and exacerbations of fibromyalgia symp-
toms. Lack of an effect with tai chi or with 
stretching and wellness education was not con-
sidered an adverse event. By the nature of an 
exercise program, delayed muscle soreness (mild 
muscle pain or discomfort that occurred after 
exercise, did not require medical intervention, 
and resolved within 72 hours) was an expected 

outcome and thus was not considered an adverse 
event.

Statistical Analysis

A trial conducted in Sweden, in which 58 partici-
pants were assigned to 32 weeks of either aquatic 
exercise or education (control), showed a signifi-
cant effect size (i.e., standardized mean difference 
between groups) of 0.7 points in the FIQ score 
(mean [±SD] change, –0.9±1.3 in the exercise 
group vs. 0.0±1.4 in the control group).29 Guided 
by these results, we randomly assigned 66 pa-
tients to two groups (33 patients to each), which 
provided 78% power to detect a difference be-
tween means at a significance level of 5% with 
the use of a two-sided t-test.

We compared between-group changes in out-
comes at 0, 12, and 24 weeks (and weekly FIQ 

Table 2. Changes in Primary and Secondary Outcomes.*

Variable Mean Change from Baseline (95% CI) Between-Group Difference (95% CI)

Tai Chi Group
(N = 33)

Control Group
(N = 33)

Tai Chi Group vs. 
Control Group P Value†

FIQ score‡

Week 12 −27.8 (−33.8 to −21.8) −9.4 (−15.5 to −3.4) −18.4 (−26.9 to −9.8) <0.001

Week 24 −28.6 (−34.8 to −22.4) −10.2 (−16.4 to −4.0) −18.3 (−27.1 to −9.6) <0.001

Patient’s global assessment score§

Week 12 −2.5 (−3.3 to −1.7) −0.6 (−1.4 to 0.2) −1.9 (−3.1 to −0.7) 0.002

Week 24 −2.4 (−3.1 to −1.7) −0.7 (−1.4 to 0.01) −1.7 (−2.7 to −0.8) 0.001

Physician’s global assessment score§

Week 12 −1.0 (−1.7 to −0.4) 0.02 (−0.6 to 0.7) −1.1 (−1.9 to −0.2) 0.02

Week 24 −0.5 (−1.2 to 0.1) 0.6 (0.03 to 1.2) −1.1 (−2.0 to −0.2) 0.02

PSQI score¶

Week 12 −3.6 (−4.8 to −2.4) −0.7 (−1.9 to 0.5) −2.9 (−4.6 to −1.2) 0.001

Week 24 −4.2 (−5.8 to −2.7) −1.2 (−2.7 to 0.4) −3.0 (−5.2 to −0.9) 0.007

6-Minute walk test (yd)‖

Week 12 60.6 (37.9 to 83.3) 16.3 (−6.4 to 38.9) 44.4 (12.3 to 76.4) 0.007

Week 24 49.8 (25.9 to 73.8) 23.2 (0.8 to 47.1) 26.7 (−7.2 to 60.5) 0.12

Body-mass index**

Week 12 0.02 (−0.4 to 0.4) −0.2 (−0.5 to 0.2) 0.2 (−0.3 to 0.7) 0.47

Week 24 −0.2 (−0.7 to 0.3) −0.3 (−0.8 to 0.2) 0.1 (−0.6 to 0.8) 0.76

SF-36 score††

Physical component

Week 12 8.5 (5.7 to 11.3) 1.4 (−1.5 to 4.2) 7.1 (3.1 to 11.1) 0.001

Week 24 8.4 (5.6 to 11.3) 1.5 (−1.4 to 4.3) 7.0 (2.9 to 11.0) 0.001

Mental component

Week 12 7.7 (3.9 to 11.6) 1.6 (−2.2 to 5.4) 6.1 (0.7 to 11.6) 0.03

Week 24 8.5 (4.6 to 12.4) 1.2 (−2.7 to 5.0) 7.3 (1.9 to 12.8) 0.009
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scores during the 12-week intervention) with 
mixed models, using time and group as categor-
ical fixed factors, interactions between time and 
group, random intercepts, and an unstructured 
covariance matrix. Effects were evaluated on an 
intention-to-treat basis, and participants who did 
not complete the follow-up period were consid-
ered not to have had any changes in scores. We 
tested for potential interactions between treat-
ment and covariates, including age, sex, body-
mass index, fibromyalgia duration, pain-severity 
score, coexisting illnesses, health status, and 
medication use. A two-sided P value of less than 
0.05 indicated statistical significance. Results are 
presented as between-group differences with 95% 
confidence intervals.

R esult s

Between July 2007 and December 2008, we 
screened 356 patients by telephone. Of the 124 
patients who resided near Boston, 90 qualified 
for the baseline evaluation; 24 patients in this 
group were excluded for various reasons, and the 

66 eligible participants were randomly assigned 
in equal numbers to either the tai chi interven-
tion or the control intervention (Fig. 1).

Baseline Characteristics of the Patients

Table 1 shows baseline data for the 66 partici-
pants before randomization. Participants had a 
mean age of 50 years, 86% were women, and 
56% were white; the mean body-mass index (the 
weight in kilograms divided by the square of the 
height in meters) was 32.7. On average, partici-
pants had had fibromyalgia for 11 years. Baseline 
characteristics were reasonably well balanced 
between the two groups, except that the tai chi 
group had a lower CES-D score. The average score 
on the physical component of the SF-36 was 
about 2 SD below normal, indicating a cohort 
with poor health.

The rate of attendance during the 12-week 
intervention was 77% for the tai chi group and 
70% for the control group. Five patients with-
drew from the study by 12 weeks, and seven by 
24 weeks (Fig. 1).

Table 2 and Figure 2 show changes from base-

Table 2. (Continued.)

Variable Mean Change from Baseline (95% CI) Between-Group Difference (95% CI)

Tai Chi Group
(N = 33)

Control Group
(N = 33)

Tai Chi Group vs. 
Control Group P Value†

CES-D score‡‡

Week 12 −8.1 (−10.9 to −5.3) −2.3 (−5.1 to 0.6) −5.9 (−9.8 to −1.9) 0.005

Week 24 −6.5 (−9.4 to −3.6) −2.4 (−5.3 to 0.5) −4.1 (−8.2 to 0.1) 0.05

CPSS score§§

Week 12 1.5 (0.7 to 2.2) 0.5 (−0.3 to 1.2) 1.0 (−0.03 to 2.0) 0.06

Week 24 1.2 (0.4 to 1.9) 0.6 (−0.2 to 1.4) 0.6 (−0.5 to 1.6) 0.28

*	 All values are means, with the 95% confidence intervals.
†	 P values were calculated with repeated-measures analysis of variance.
‡	 The Fibromyalgia Impact Questionnaire (FIQ) assesses physical function, common symptoms, and general well- 

being in patients with fibromyalgia. Scores range from 0 to 100, with higher scores indicating more severe symptoms.
§	 Global status was assessed separately by the study participant and the study physician with the use of a visual-ana­

logue scale ranging from 0 to 10, with higher scores indicating greater pain.
¶	 Scores on the Pittsburgh Sleep Quality Index (PSQI) range from 0 to 21, with higher scores indicating worse sleep 

quality.
‖	 The 6-minute walk test measures the distance covered during the 6-minute walk (in yards) as an objective assess­

ment of mobility. It was considered to be a proxy for physical function, with higher scores indicating improved func­
tional conditioning. To convert yards to meters, multiply by 0.9144.

**	 The body-mass index is the weight in kilograms divided by the square of the height in meters. This value was missing 
for one patient in the tai chi group.

††	Scores on the mental and physical components of the Medical Outcomes Study 36-Item Short-Form Health Survey 
(SF-36) range from 0 to 100, with higher scores indicating better health status. Values were obtained by means of  
repeated-measures analysis of variance, which accounts for slight differences from values given in the text.

‡‡	Scores on the Center for Epidemiologic Studies Depression (CES-D) index range from 0 to 60, with higher scores in­
dicating greater dysphoria.

§§	 Scores on the Chronic Pain Self-Efficacy Scale (CPSS), which measures patients’ confidence in their ability to perform 
a particular behavior or task, range from 1 to 10, with higher scores indicating improved status.
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line to 12 and 24 weeks in the two groups for all 
outcomes.

At 12 weeks, the tai chi group had a signifi-
cantly greater decrease in the total FIQ score 
than did the control group (−27.8 points [95% 
confidence interval {CI}, −33.8 to −21.8] vs. −9.4 
points [95% CI, −15.5 to −3.4]). The mean between-
group difference was −18.4 points (95% CI, −26.9 
to −9.8). Figure 3 shows that the mean between-
group difference in FIQ scores gradually increased 
during the intervention. Similarly, at 24 weeks the 
tai chi group had a significant reduction in symp-
toms (change in the total FIQ score from base-

line to 24 weeks, −28.6 points [95% CI, −34.8 to 
−22.4]), which was greater than the improvement 
in the control group; the mean between-group dif-
ference in the change from baseline to 24 weeks 
was −18.3 points (95% CI, −27.1 to −9.6; P<0.001).

At 12 weeks, the tai chi group had greater 
mean improvement in sleep quality than the con-
trol group, as measured by the change in the 
PSQI score (mean between-group difference, −2.9 
points [95% CI, −4.6 to −1.2]; P = 0.001). In addi-
tion, the tai chi group had greater improvement 
as measured by the change in the patient’s global 
assessment (mean between-group difference, −1.9 
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Figure 2. Mean Changes in Nine Secondary Outcomes at 12 and 24 Weeks, According to Treatment Group.

Outcome scores are shown for the tai chi group (squares) and the control group (triangles). The values shown are unadjusted means; 
I bars indicate 95% confidence intervals. Measurements were obtained at baseline, 12 weeks, and 24 weeks, but data points are slightly 
offset for clarity. Scores on the Fibromyalgia Impact Questionnaire (FIQ) range from 0 to 100, with higher scores indicating more severe 
symptoms. Scores on the Pittsburgh Sleep Quality Index (PSQI) range from 0 to 21, with higher scores indicating worse sleep quality. 
Global assessments of pain were made on a visual­analogue scale (VAS) from 0 to 10, with 0 equaling no pain. Scores on the Center for 
Epidemiologic Studies Depression (CES­D) index range from 0 to 60, with higher scores indicating more severe depression. The 6­minute 
walk test is measured in yards (to convert values to meters, multiply by 0.9144). Summary scores on the physical and mental components 
of the Medical Outcomes Study 36­Item Short­Form Health Survey (SF­36) range from 0 to 100, with higher scores indicating better health 
status. Scores on the Chronic Pain Self­Efficacy Scale (CPSS) range from 1 to 10, with higher scores indicating greater self­efficacy with 
respect to the management of chronic pain. In summary, for the FIQ, the PSQI, the patient and physician assessments on the VAS, and the 
CES­D, lower scores indicate improvement in outcome. For the SF­36 physical and mental components, the 6­minute walk test, and the CPSS, 
higher scores indicate improvement in outcome.
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points [95% CI, −3.1 to −0.7]; P = 0.002). The 
change from baseline to 12 weeks in the physi-
cian’s objective global assessment also differed 
significantly between the two groups (mean 
between-group difference, −1.1 points [95% CI, 
−1.9 to −0.2]; P = 0.02). The 6-minute walk test 
was significantly better with tai chi at 12 weeks 
(mean between-group difference, 44.4 yd [95% 
CI, 12.3 to 76.4]; P = 0.007). At 12 weeks, the tai 
chi group also had greater improvement in the 
scores for the SF-36 physical component (mean 
between-group difference, 7.1 points [95% CI, 3.1 
to 11.1]; P = 0.001), the SF-36 mental component 
(mean between-group difference, 6.1 points 
[95% CI, 0.7 to 11.6]; P = 0.03), and the CES-D 
(mean between-group difference, −5.9 points 
[95% CI, −9.8 to −1.9]; P = 0.005). The tai chi 
group had greater improvement in the CPSS 
score, but the difference was not significant 
(mean between-group difference, 1.0 point [95% 
CI, −0.03 to 2.0]; P = 0.06). The body-mass index 
remained stable in both groups.

Improvements with tai chi were maintained 
at 24 weeks for sleep quality, the patient’s and 
physician’s global assessments, the scores for the 
SF-36 physical and mental components, and the 
CES-D score. The changes from baseline to 24 
weeks in the 6-minute walk test and the CPSS 
score also favored tai chi over the control inter-
vention, but the between-group difference was 
not significant. 

Table 3 shows that, with a clinically mean-
ingful change in the FIQ score defined as 8.1 
points,30 significantly more patients in the tai chi 
group than in the control group had improvement: 
79% versus 39% (P = 0.001) at 12 weeks, and 82% 
versus 53% (P = 0.009) at 24 weeks. The tai chi 
group also met standards for clinically meaningful 
improvement in the patient’s VAS score for pain 
and in sleep-quality, CES-D, and SF-36 scores sig-
nificantly more often than did controls (Table 3).

All treatment effects remained significant 
after adjusting for the baseline CES-D score, 
and no interactions with treatment were found. 
No adverse events were noted during the study 
interventions.

Medication Use

At 12 weeks, more subjects had discontinued 
medication used to treat fibromyalgia in the tai 
chi group than in the control group, but the dif-
ference was not significant (11 of 31 patients vs. 
4 of 26, P = 0.09).

Discussion

This randomized, controlled trial shows that tai 
chi is potentially a useful therapy for patients 
with fibromyalgia. The effect was evident in the 
FIQ score, a well-validated, multidimensional in-
strument for the assessment of fibromyalgia, and 
in other measures of pain and quality of life and 
was consistent with both subjective and objective 
assessments. The observed benefits exceeded the 
specified thresholds for clinically significant im-
provement in the FIQ score30 and in the measures 
used to assess pain,31 sleep quality,24 depres-
sion,32 and quality of life,28,33 and these benefits 
were sustained at 24 weeks. No adverse events 
were reported in the study participants, indicat-
ing that tai chi is probably a safe therapy for pa-
tients with fibromyalgia.

Our results are consistent with those of a 
previous, nonrandomized trial of tai chi for 
fibromyalgia, as well as with the findings in 
other studies showing the benefits of tai chi 
with regard to musculoskeletal pain, depression, 
and quality of life.13,34 Our findings are also 
consistent with observations from other clini-
cal trials and meta-analyses that support the 
benefits of physical exercise and mind–body 
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practice for symptom management in fibromy-
algia.35-41

The biologic mechanisms by which tai chi 
might affect the clinical course of fibromyalgia 
remain unknown. As a complex, multicomponent 
intervention, tai chi may act through many inter-
mediate variables along the pathway to improved 
health outcomes. Physical exercise has been 
shown to increase muscle strength and blood 
lactate levels in some patients with fibromyal-
gia.42 Mind–body interventions may improve psy-
chosocial well-being, increase confidence, and 

help patients overcome fear of pain.43 Further-
more, controlled breathing and movements pro-
mote a restful state and mental tranquility, which 
may raise pain thresholds and help break the 
“pain cycle.” 44 All these components may influ-
ence neuroendocrine and immune function as 
well as neurochemical and analgesic pathways 
that lead to enhanced physical, psychological, 
and psychosocial well-being and overall quality 
of life in patients with fibromyalgia.40,45,46

Our study had some limitations. We did not 
use a double-blind study design, since this would 
have required the use of sham tai chi, for which 
no validated approach currently exists. Devising 
a sham mind–body intervention poses a set of 
unique challenges when one attempts to separate 
the various mind and body components. Never-
theless, the development of some form of sham 
intervention for use in future studies of tai chi is 
a desirable goal. To minimize the influence of 
preexisting beliefs and expectations with respect 
to tai chi (e.g., its possible placebo effect), we 
informed participants only that the study was 
designed to test the effects of two different 
types of exercise training programs, one of which 
was combined with education. Deemphasizing 
tai chi may have lessened participants’ expecta-
tions and minimized biases. Notably, the base-
line outcome expectations of benefit from an ex-
ercise intervention were similar in the tai chi 
and control groups (3.7±0.8 and 3.9±0.7, respec-
tively), indicating that our neutral presentation 
of the interventions may have been successful.

The fact that treatment was delivered by a 
single tai chi master at a single center also poten-
tially limits the generalizability of our results. 
However, the group of patients with poor health 
status at baseline may in general resemble pa-
tients with fibromyalgia. For these reasons, it 
would be prudent to further explore the benefits 
of tai chi for fibromyalgia in other settings with 
other instructors. Since tai chi is a complex 
mind–body intervention with a variety of active 
ingredients, such as social support, relaxation, 
and cognitive behavioral elements,47 assessment 
of its placebo effect might require separate evalu-
ations of these ingredients. Finally, we followed 
participants for only 24 weeks, so the long-term 
effectiveness of tai chi in patients with fibromy-
algia remains to be determined.

In conclusion, our preliminary findings indi-

Table 3. Patients with Clinically Meaningful Improvement.

Variable
Tai Chi Group 

(N = 33)
Control Group 

(N = 33) P Value*

no. of patients (%)

FIQ score†

Week 12 26 (78.8) 13 (39.4) 0.001

Week 24 27 (81.8) 17 (51.5) 0.009

Patient’s global assessment‡

Week 12 18 (54.5) 9 (27.3) 0.02

Week 24 18 (54.5) 9 (27.3) 0.02

PSQI score§

Week 12 13 (39.4) 4 (12.1) 0.01

Week 24 15 (45.5) 6 (18.2) 0.02

CES-D score¶

Week 12 24 (72.7) 16 (48.5) 0.04

Week 24 23 (69.7) 13 (39.4) 0.01

SF-36 scores‖

Physical component

Week 12 18 (54.5) 5 (15.2) 0.001

Week 24 17 (51.5) 5 (15.2) 0.002

Mental component

Week 12 14 (42.4) 8 (24.2) 0.12

Week 24 16 (48.5) 8 (24.2) 0.04

*	P values were calculated with the use of the chi-square test.
†	A change in the score on the Fibromyalgia Impact Questionnaire (FIQ) of 14% 

(or 8.1 units) indicates clinically meaningful improvement.30

‡	A reduction of 30% (or 2 points) on a visual-analogue scale indicates clinically 
meaningful improvement.31

§	A change of greater than 5 in the total score of the Pittsburgh Sleep Quality 
Index (PSQI) indicates clinically meaningful disturbed or poor sleep.24

¶	A reduction of 10% (or 6 points) on the Center for Epidemiologic Studies 
Depression (CES-D) index indicates a clinically significant change.32

‖	On follow-up, changes of 6.5 points on the SF-36 physical-component scale 
and of 7.9 points on the mental-component scale indicate clinically meaning­
ful improvement.28,33
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cate that tai chi may be a useful treatment in the 
multidisciplinary management of fibromyalgia. 
Longer-term studies involving larger clinical sam-
ples are warranted to assess the generalizability 
of our findings and to deepen our understand-
ing of this promising therapeutic approach.

The contents of this article are solely the responsibility of the 
authors and do not necessarily represent the official views of the 
National Center for Complementary and Alternative Medicine or 
the National Institutes of Health.

Supported by a grant (R21AT003621) from the National Cen-
ter for Complementary and Alternative Medicine of the National 
Institutes of Health, the American College of Rheumatology 

Research and Education Foundation Health Professional Inves-
tigator Award, and the Boston Claude D. Pepper Older Ameri-
cans Independence Center Research Career Development Award.

Disclosure forms provided by the authors are available with 
the full text of this article at NEJM.org.

We thank the data and safety monitoring board members, 
Drs. Daniel S. Rooks, Karen H. Costenbader, and Lee-Jen Wei, 
for their insightful suggestions concerning the study protocol; 
Marcie Griffith, Judith L. Ramel, Melynn Nuite, Xiaogang Gao, 
and Drs. Irwin Rosenberg, John Griffith, Ronenn Roubenoff, 
Raveendhara Bannuru, Aghogho Okparavero, and Paola DePablo; 
the Clinical Research Center nurses for their help with various 
aspects of the study and Drs. Haewook Han and Harry Pino for 
their expertise in teaching the control group; and the study par-
ticipants, whose cooperation, encouragement, and enthusiasm 
were an inspiration to us.

References

Wolfe F, Ross K, Anderson J, Russell 1.	
IJ, Hebert L. The prevalence and charac-
teristics of fibromyalgia in the general 
population. Arthritis Rheum 1995;38:19-
28.

Wolfe F, Anderson J, Harkness D, et al. 2.	
A prospective, longitudinal, multicenter 
study of service utilization and costs in 
fibromyalgia. Arthritis Rheum 1997;40: 
1560-70.

Carville SF, Arendt-Nielsen S, Bliddal 3.	
H, et al. EULAR evidence-based recom-
mendations for the management of fibro-
myalgia syndrome. Ann Rheum Dis 2008; 
67:536-41.

Burckhardt CS, Goldenberg D, Crof-4.	
ford L, et al. Guideline for the manage-
ment of fibromyalgia syndrome: pain in 
adults and children. Glenview, IL: Ameri-
can Pain Society, 2005.

Burckhardt CS. Multidisciplinary ap-5.	
proaches for management of fibromyal-
gia. Curr Pharm Des 2006;12:59-66.

Busch AJ, Schachter CL, Overend TJ, 6.	
Peloso PM, Barber KA. Exercise for fibro-
myalgia: a systematic review. J Rheumatol 
2008;35:1130-44.

Goldenberg DL, Burckhardt C, Crof-7.	
ford L. Management of fibromyalgia syn-
drome. JAMA 2004;292:2388-95.

Häuser W, Bernardy K, Arnold B, 8.	
Offenbächer M, Schiltenwolf M. Efficacy 
of multicomponent treatment in fibromy-
algia syndrome: a meta-analysis of ran-
domized controlled clinical trials. Arthri-
tis Rheum 2009;61:216-24.

Jones KD, Liptan GL. Exercise inter-9.	
ventions in fibromyalgia: clinical applica-
tions from the evidence. Rheum Dis Clin 
North Am 2009;35:373-91.

Wayne PM, Kaptchuk TJ. Challenges 10.	
inherent to t’ai chi research: part I — t’ai 
chi as a complex multicomponent inter-
vention. J Altern Complement Med 2008; 
14:95-102.

Barnes PM, Bloom B, Nahin RL. Com-11.	
plementary and alternative medicine use 
among adults and children: United States, 
2007. Natl Health Stat Rep 2008;12:1-23.

Birdee GS, Wayne PM, Davis RB, Phil-12.	
lips RS, Yeh GY. T’ai chi and qigong for 
health: patterns of use in the United States. 
J Altern Complement Med 2009;15:969-73.

Taggart HM, Arslanian CL, Bae S, 13.	
Singh K. Effects of T’ai Chi exercise on 
fibromyalgia symptoms and health-related 
quality of life. Orthop Nurs 2003;22:353-
60.

Wang C. Tai Chi improves pain and 14.	
functional status in adults with rheuma-
toid arthritis: results of a pilot single-
blinded randomized controlled trial. Med 
Sport Sci 2008;52:218-29.

Wang C, Schmid CH, Hibberd PL, et al. 15.	
Tai Chi is effective in treating knee osteo
arthritis: a randomized controlled trial. 
Arthritis Rheum 2009;61:1545-53.

Wolfe F, Smythe HA, Yunus MB, et al. 16.	
The American College of Rheumatology 
1990 Criteria for the Classification of 
Fibromyalgia: report of the Multicenter 
Criteria Committee. Arthritis Rheum 1990; 
33:160-72.

Folstein MF, Folstein SE, McHugh PR. 17.	
“Mini-mental state”: a practical method 
for grading the cognitive state of patients 
for the clinician. J Psychiatr Res 1975;12: 
189-98.

China Sports. Simplified “Taijiquan.” 18.	
Beijing: China Publications Center, 1983: 
1-5.

Wang C, Schmid C, Hibberd P, et al. 19.	
Tai Chi for treating knee osteoarthritis: 
designing a long-term follow up random-
ized controlled trial. BMC Musculoskelet 
Disord 2008;9:108.

National Institute of Arthritis and 20.	
Musculoskeletal and Skin Diseases. Ques-
tions and answers about fibromyalgia. 
Bethesda, MD: National Institutes of 
Health, 2004:1-26.

Burckhardt CS, Clark SR, Bennett RM. 21.	
The Fibromyalgia Impact Questionnaire: 
development and validation. J Rheumatol 
1991;18:728-33.

Sinclair D, Starz T, Turk D. The Man-22.	
ual Tender Point Survey. Anaheim, CA: 
National Fibromyalgia Association, 2005. 

(Accessed July 23, 2010, at http://fmaware 
.org/site/News2?page=NewsArticle&id= 
6263.)

King S, Wessel J, Bhambhani Y, Mai-23.	
kala R, Sholter D, Maksymowych W. Valid-
ity and reliability of the 6 minute walk in 
persons with fibromyalgia. J Rheumatol 
1999;26:2233-7.

Buysse DJ, Reynolds CF III, Monk TH, 24.	
Berman SR, Kupfer DJ. The Pittsburgh 
Sleep Quality Index: a new instrument for 
psychiatric practice and research. Psychi-
atry Res 1989;28:193-213.

Radloff LS. The CES-D Scale: a new 25.	
self-report depression scale for research 
in the general population. Appl Psychol 
Meas 1977;1:385-401.

Steinhardt MA, Dishman RK. Reliabil-26.	
ity and validity of expected outcomes and 
barriers for habitual physical activity.  
J Occup Med 1989;31:536-46.

Lorig K, Chastain RL, Ung E, Shoor S, 27.	
Holman HR. Development and evaluation 
of a scale to measure perceived self-effi-
cacy in people with arthritis. Arthritis 
Rheum 1989;32:37-44.

Ware J, Kosinski M, Keller SD. SF-36 28.	
Physical and Mental Health Summary 
Scales: a user’s manual. Boston: Health 
Assessment Lab, 1994.

Mannerkorpi K, Nyberg B, Ahlmen M, 29.	
Ekdahl C. Pool exercise combined with an 
education program for patients with fibro-
myalgia syndrome: a prospective, random-
ized study. J Rheumatol 2000;27:2473-81.

Bennett RM, Bushmakin AG, Cappel-30.	
leri JC, Zlateva G, Sadosky AB. Minimal 
clinically important difference in the fi-
bromyalgia impact questionnaire. J Rheu-
matol 2009;36:1304-11.

Farrar JT, Young JP Jr, LaMoreaux L, 31.	
Werth JL, Poole RM. Clinical importance 
of changes in chronic pain intensity mea-
sured on an 11-point numerical pain rating 
scale. Pain 2001;94:149-58.

Schulz R, O’Brien A, Czaja S, et al. De-32.	
mentia caregiver intervention research: in 
search of clinical significance. Gerontol-
ogist 2002;42:589-602.

The New England Journal of Medicine 
Downloaded from www.nejm.org at TEL AVIV UNIV on October 6, 2010. For personal use only. No other uses without permission. 

Copyright © 2010 Massachusetts Medical Society. All rights reserved. 



n engl j med 363;8  nejm.org  august 19, 2010754

A R andomized Trial of Tai Chi for Fibromyalgia

Ware JE Jr, Bayliss MS, Rogers WH, 33.	
Kosinski M, Tarlov AR. Differences in 
4-year health outcomes for elderly and 
poor, chronically ill patients treated in 
HMO and fee-for-service systems: results 
from the Medical Outcomes Study. JAMA 
1996;276:1039-47.

Wang C, Collet JP, Lau J. The effect of 34.	
Tai Chi on health outcomes in patients 
with chronic conditions: a systematic re-
view. Arch Intern Med 2004;164:493-
501.

Kaplan KH, Goldenberg DL, Galvin-35.	
Nadeau M. The impact of a meditation-
based stress reduction program on fibro-
myalgia. Gen Hosp Psychiatry 1993;15: 
284-9.

Creamer P, Singh BB, Hochberg MC, 36.	
Berman BM. Sustained improvement pro-
duced by nonpharmacologic intervention 
in fibromyalgia: results of a pilot study. 
Arthritis Care Res 2000;13:198-204.

Astin JA, Berman BM, Bausell B, Lee 37.	
WL, Hochberg M, Forys KL. The efficacy 
of mindfulness meditation plus Qigong 
movement therapy in the treatment of 

fibromyalgia: a randomized controlled 
trial. J Rheumatol 2003;30:2257-62.

Sephton SE, Salmon P, Weissbecker I, 38.	
et al. Mindfulness meditation alleviates 
depressive symptoms in women with fi-
bromyalgia: results of a randomized clin-
ical trial. Arthritis Rheum 2007;57:77-85.

Rooks DS, Gautam S, Romeling M, et 39.	
al. Group exercise, education, and combi-
nation self-management in women with 
fibromyalgia: a randomized trial. Arch 
Intern Med 2007;167:2192-200.

Lush E, Salmon P, Floyd A, Studts JL, 40.	
Weissbecker I, Sephton SE. Mindfulness 
meditation for symptom reduction in fi-
bromyalgia: psychophysiological correlates. 
J Clin Psychol Med Settings 2009;16:200-7.

Ramel J, Bannuru R, Griffith M, Wang 41.	
C. Exercise for fibromyalgia pain: a meta-
analysis of randomized controlled trials. 
Curr Rheumatol Rev 2009;5:188-93.

Valkeinen H, Häkkinen A, Hannonen 42.	
P, Häkkinen K, Alén M. Acute heavy-resis-
tance exercise-induced pain and neuro-
muscular fatigue in elderly women with 
fibromyalgia and in healthy controls: 

effects of strength training. Arthritis 
Rheum 2006;54:1334-9.

Wang C, Bannuru R, Ramel J, Kupel-43.	
nick B, Scott T, Schmid CH. Tai Chi on 
psychological well-being: systematic re-
view and meta-analysis. BMC Complement 
Altern Med 2010;10:23.

Yocum DE, Castro WL, Cornett M. Ex-44.	
ercise, education, and behavioral modifi-
cation as alternative therapy for pain and 
stress in rheumatic disease. Rheum Dis 
Clin North Am 2000;26:145-59.

Davidson RJ, Kabat-Zinn J, Schu-45.	
macher J, et al. Alterations in brain and 
immune function produced by mindful-
ness meditation. Psychosom Med 2003;65: 
564-70.

Irwin MR, Olmstead R, Oxman MN. 46.	
Augmenting immune responses to vari-
cella zoster virus in older adults: a ran-
domized, controlled trial of Tai Chi. J Am 
Geriatr Soc 2007;55:511-7.

Shapiro SL, Carlson LE, Astin JA, 47.	
Freedman B. Mechanisms of mindful-
ness. J Clin Psychol 2006;62:373-86.
Copyright © 2010 Massachusetts Medical Society.

The New England Journal of Medicine 
Downloaded from www.nejm.org at TEL AVIV UNIV on October 6, 2010. For personal use only. No other uses without permission. 

Copyright © 2010 Massachusetts Medical Society. All rights reserved. 


